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has no respiratory nor urinary symptoms, no altered bowel habit, no vomiting and no abdominal pain. Upon arrival, she was fully alert, not tachypnoeic and was febrile with the temperature of 39.5°C. Her pulse rate and blood pressure were normal. There was reduce breath sound with coarse crackles over the right lower zone, but there was no wheezing heard. Cardiovascular examination was normal. Her abdomen was soft, not tender and no palpable mass nor organomegaly. Her neurological examination was unremarkable. Initial laboratory investigation was taken and revealed normal haemoglobin of 11.0gm/dl, leukopenia with the white cell count of 3.8 x 10 9 /L, and thrombocytopenia with the platelet of 88 x 10 9 /L. She also has transaminitis and hyperbilirubinemia (alanine aminotransferase 436 U/L, aspartate transaminase 329 U/L, and total bilirubin 60.8µmol/L), acute kidney injury (urea 23 mmol/L, creatinine 459 umol/L) and significant coagulopathy. There were no electrolytes imbalances (sodium 142 mmol/L, potassium 4.8 mmol/L, corrected calcium 2.21 mmol/L, magnesium 1.04 mmol/L). In view of thrombocytopenia, leukopenia, and endemicity of the virus, Dengue infection was suspected and later confirmed by serology test which was positive for Dengue IgM. She was then given fluid replacement with 0.9% saline at rate of 1mL/kg/hour. Chest radiographic imaging showed consolidative changes over the right lower zone (as shown in Figure 1 ), which corresponded to the clinical findings. Therefore, intravenous (IV) Ceftriaxone 2gm once daily was started in order to cover for superimposed bacterial pneumonia. marrow aspiration biopsy. While waiting for the procedure to be done, IV methylprednisolone 50mg was immediately started prior to the procedure in view of high possibility of HLH, which was then continued once daily. Platelet pack was transfused prior and during the bone marrow aspiration procedure. The histopathological examination of the bone marrow biopsy showed evidence of increase histiocytes and hyperphagocytic activity, in keeping with HLH findings (as shown in Figure 2 ). Unfortunately, she desaturated few hours after admission and requires non-invasive ventilatory support. Ultrasound imaging of the abdomen showed no sonographic evidence of liver abscess or biliary duct dilatation, no splenomegaly with span of 8.1cm and normal pancreas. Despite three days on IV antibiotic and supportive treatment, she was still febrile and did not show any signs of improvement. Serial blood investigations showed pancytopenia, worsening kidney injury, hepatitis and coagulopathy with hypofibrinogenemia. There was haemolysis as evidence by raised indirect bilirubin (297 umol/L), lactate dehydrogenase (2349 u/L) and transferrin saturation level (66%). This prompted the investigation for Hemophagocytic Lymphohistiocytosis (HLH). Serum ferritin and fasting triglycerides level were taken and showed 10,382 ug/L and 12.10 mmol/L respectively, which were both markedly raised. In view of high suspicion index of HLH, she was planned for bone IV immunoglobulin G was given at 0.4mg/kg daily for five days. IV methylprednisolone was continued for three days and then was changed to oral prednisolone 30mg once daily for another two days. Following the completion of IV immunoglobulin G, she showed marked improvement clinically and biochemically. She was stable enough to be transferred out of intensive care unit into general medical ward for continuity of care.
Discussion
Hemophagocytic Lymphohistiocytosis (HLH) is a rare hyperinflammatory condition characterized by excessive activation of macrophages and lymphocytes that leads to extensive multi-lineage cellular destruction. The exact mechanism of HLH is still remains unclear, but it is believed that the hallmark of HLH pathophysiology is the presence of high amount of proinflammatory cytokines that cause inappropriate proliferation of activated T-cells which stimulates macrophages in bone marrow that leads to phagocytosis of various lineage of blood cells 1,2 .
The clinical presentation of HLH is variable and highly nonspecific that can cause major diagnostic difficulties 3 One has to fulfil at least five out of eight of the criteria. Our patient has persistent fever, bi-cytopenia, elevated triglycerides, hypofibrinogenemia, hyperferritinemia and hyperphagocytosis as evidence from the histopathological examination of the bone marrow biopsy, which made her fulfilled the criteria. HLH can be broadly classified into two types, which are primary HLH and secondary HLH. Primary or familial HLH is caused by abnormality of the genes involved in the cytolytic secretory pathway and has autosomal recessive mode of inheritance. Secondary or reactive HLH has a much less understood pathophysiology and usually triggered by infections. But it can also trigger by malignancy such as T-cell lymphomas, and autoimmune disease.
Viral infections that are commonly linked to HLH are Epstein-Barr virus infection, cytomegalovirus infection, adenovirus infection, and viral hepatitis. However, in the recent years HLH has been increasingly recognised to occur in the background of Dengue infection. Dengue infection is caused by a virus that belongs to the Flaviviridae family, and are transmitted by Aedes mosquito. It is endemic in the urban area due to the abundancy of stagnated water which acts as the breeding site for the Aedes mosquito. The spectrum of presentation can range from asymptomatic infection to severe dengue in the form dengue haemorrhagic fever and dengue shock syndrome. 4 The febrile phase usually last for seven days, with the defervescence phase typically occur after the third day. If the fever lasted more than seven days or recur during defervescence phase, secondary bacterial infection must be excluded or the possibility of secondary HLH should be suspected, like the patient in this case report.
The aim of management for infection-induced HLH is to treat the underlying infection. There are a few documented literatures that reported cases that recovered spontaneously with just supportive treatment 5, 6 . However, high dose of corticosteroids is often required to suppress the hyperinflammatory state. Intravenous immunoglobulin G (IVIG) have been reported to be very effective in treating Dengue associated HLH 6 and often used alone or in combination with high dose corticosteroids, as how we treated our patient successfully.
Although there are very limited cases reported on HLH that occur in the background of Dengue infection, but current evidence shown that the association between the virus and HLH are deemed to be very significant. 7 And as the prevalence of Dengue is high in this region, it is expected that the number of Dengue-associated HLH cases are also high. But it is likely that the diagnosis is missed as a result of low suspicion index among the treating physicians. It is imperative to consider HLH as one of the possible differential diagnosis in prolonged fever in Dengue infected patient, as early recognition and prompt initiation of treatment is vital in management of HLH.
Conclusion
In conclusion, Dengue-associated Hemophagocytic Lymphohistiocytosis (HLH) is a rare sequalae of a very common viral infection. Although it is very fatal but it is potentially treatable if the appropriate treatments are given on time. Therefore, high level of suspicion is important in order to recognise this complication early. The purpose of this case report is to increase awareness about the condition and hopefully able to prevent HLHrelated death.
